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(54) SLOT TYPE BOW TIE ANTENNA DEVICE AND CONFIGURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an ultra-thin antenna 
having a high gain, a bi-directional directivity characteristic, 
lightweight, a low cost and a broadband performance by 
improving an antenna device with a shape of cutting a 
hexagonal slot type bow tie antenna 14 out of a metallic plate 
13. 

SOLUTION: A parasitic element 16 is disposed nearer to a left 
side 14b than to a center line Y, and is attached on the plate 
13 via an insulating plate 17. Feeding points 15c and 15d are 
set on the left upper side 14d and a left lower side 14f more 
closely to the side 14b than the element 16, and coaxial cable 
8 is connected. A broadband high gain can be obtained by an 
impedance matching action and a transformer action of the 
element 1 6. 




* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]On a field of a planate metal plate, it is parallel to a Y-axis respectively, it is related about the 
X-axis at symmetry and a Y-axis supposing rectangular-coordinates axis X-Y, and they are two 
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symmetrical sides. 

While removing bow tie antenna form formed of six sides with four sides arranged at a form which was 
symmetrical and was radiately similar about an origin of coordinates also about a Y-axis also about the 
X-axis, respectively, it is made to be symmetrically located about the X-axis on [ of said four sides of 
radials ] two sides, and it is the feeding point one piece at a time. 

A passive element of form similar to the shape of a strip of paper or this which is a constitution 
method of slot type bowtie antenna equipment provided with the above, is insulated in direct current 
and combined by the magnetic current in high frequency to said metal plate is allocated almost in 
parallel with a Y-axis. 

[Claim 2]While connecting a central conductor of a coaxial cable to one of the two of said two feeding 
points, By connecting an outer conductor of said coaxial cable to another side of this 2 place feeding 
point, and installing a passive element in it via an electrical insulation board at a form over which a plate 
surface of said metal plate builds a portion removed by six-side type, A constitution method of a slot 
type bowtie antenna indicated to Claim 1 performing an impedance match of said coaxial cable and a 
slot type bowtie antenna. 

[Claim 3]By making an X axial direction carry out parallel translation of said passive element, adjust 
tuning frequency and And/. Or a constitution method of a slot type bowtie antenna indicated to Claim 
1 or Claim 2 tuning tuning frequency finely by controlling Y shaft-orientations linear dimension of the 
above-mentioned passive element. 

[Claim 4]A constitution method of a slot type bowtie antenna indicated to Claim 1 thru/or Claim 3 
adjusting width of a tuning frequency zone by controlling a width dimension of an X axial direction of 
said passive element. 

[Claim 5]While carrying out connection conduction of each of one pair of conductors of an unbalanced 
cable in direct current and acquiring the lightning effect at said two feeding points, A constitution 
method of a slot type bowtie antenna indicated to Claim 1 or Claim 3 preventing a leak of an 
unbalanced current without using balanced - disequilibrium exchanger by setting area of the 
aforementioned metal plate as an appropriate value. 

[Claim 6]While forming in a field of one side of said substrate a non-conducting zone of six which 
function as slot type bowtie antenna side type using the technique of making a substrate in which a 
metaled thin layer was formed to both sides main raw material, and forming a print pattern, A 
constitution method of a slot type bowtie antenna indicated to Claim 1 thru/or Claim 5 forming in a 
field of another side of the above-mentioned substrate a conductive pattern which functions as a 
passive element, and a microstrip line for electric supply. 

[Claim 7]In a slot type bowtie antenna from which a portion of the six-side form of a form where a 
triangle of two pieces is located in a line with an X axial direction in a field of a planate metal plate 
supposing the rectangular-coordinates axes X and Y by setting an axis of symmetry as the above- 
mentioned axes X and Y was clipped, A conductive component with long and slender form which 
estranged from the aforementioned Y-axis and was similar to a Y-axis and parallel at the shape of a 
strip of paper thru/or this, Slot type bowtie antenna equipment which making a part which is insulated 
in direct current to said metal plate, is combined, and is arranged by the magnetic current in high 
frequency, and is distant from a Y-axis rather than a conductive member of the shape of said strip of 
paper counter Y shaft orientations, and providing in it from the two feeding points. 
[Claim 8]When it sees from Z shaft orientations which a plate-like member of electric insulation is 
attached on the aforementioned metal plate, and said strip-of-paper-like conductive member is 
attached on the above-mentioned electric insulation component, and intersect perpendicularly with 
said X and a Y-axis, Slot type bowtie antenna equipment which has a form where a top for a six-side 
type cutout portion was built over the above-mentioned conductive member, and is characterized by 
having structure of functioning as a passive element and which was indicated to Claim 7. 
[Claim 9]Connection conduction of a central conductor and an outer conductor of a coaxial cable is 
carried out respectively in direct current to each of said two feeding points, And slot type bowtie 
antenna equipment indicated to Claim 7 or Claim 8 which the above-mentioned coaxial cable is 
attached almost in parallel with said metal plate, is pulled out, and is characterized by being equipped 
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with a coaxial connector at the tip. 

[Claim 10]While having composition movable to an X axial direction continuously or intermittently, the 
aforementioned strip-of-paper-like conductive member, Slot type bowtie antenna equipment indicated 
to Claim 7 or Claim 9, wherein a tuning frequency adjustment device made to move this strip- 
of-paper-like conductive member to an X axial direction continuously or intermittently is provided. 
[Claim 1 1]While using a printed circuit board as main component members and forming in a field of one 
of the two of this printed circuit board a conduction pattern removed in a slotted section of six-side 
type, Slot type bowtie antenna equipment indicated to Claim 7 or Claim 9, wherein a strip- 
of-paper-like conduction pattern and an electric supply cable by a microstrip line are formed in a field 
of another side of this printed circuit board. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the suitable bowtie antenna of a slot type for ** of an 
about thousands of MHz electric wave, and reception. 
[0002] 

[Description of the Prior Art][Description of the Prior Art], thousands of MHz and the neighborhood of 
those — as the object for mobile stations, or the object for fixed stations — using — the mounting 
work to a wireless-radios machine is easy for a ** antenna — small size — it comes out. 
** which is cost and are moreover broadband nature and high gain. 

Two examples of the publicly known antenna used as what suits these requests are shown in drawing 
and drawing 7. The side view and the figure (B) in which drawing 6 (A) shows the well-known example 
of a flat antenna with a light reflector are a perspective view, the mark 5 was attached and shown — a 
light reflector — similarly 6 is a radial plate. 6a is a point of the center section 0 of the radial plate 6, 
i.e., impedance, the current value maximum, and the pressure value 0. The end 6b is impedance infinity 
and impedance changes continuously from the center section 6a before the end 6b. By this middle, the 
with an impedance [ 50 ohm ] point 7 is made into the feeding point, and the central conductor 8a of 
the coaxial cable 8 is connected. The outer conductor 8b of the above-mentioned coaxial cable 8 is 
connected to said light reflector 5. When putting and aligning the standing wave of the half-wave length 
with said radial plate 6, the electrical length between the end 6b of a graphic display and the end 6c is 
set to abbreviation lambda / 2 when wavelength of using frequency is set to lambda, but this tuning 
frequency cannot be changed easily. As compared with the radial plate 20, the light reflector 5 needs a 
sufficiently large thing, and is arranged in parallel with the interval size 6 to the radial plate 6. The 
connected conductors 9 of a graphic display have connected the aforementioned center section 6a and 
the light reflector 5. In the flat antenna device of this example (drawing 6), the electric wave reflected 
with the light reflector 5 is emitted to an arrow Z direction by a maximum of 3 dBd(s). A fractional 
bandwidth is 3 to 5% in 2.0 or less VSWR. 
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[0003]The well-known example which iio^i]li.ij m P r oved the well-known example of drsmingjS shown 
above, and acquired the wide band characteristic is shown, (A) is a front view and (B) is a perspective 
view. Similarly the grounding point and 11b of a reverse F antenna with publicly known the mark 1 1 
having been attached and shown and 11a are open ends. This reverse F antenna open end 1 1b is 
countered and estranged to the radial plate 10, and forms the electrostatic bond capacity c. This open 
end 11b is infinite impedance, the current value 0, and the pressure value maximum. In said grounding 
point 11a, it becomes the pressure value 0 and the current value maximum, and these values are 
changing continuously between the open ends 1 1b. A with an intermediate impedance [ the / 50 ohm ] 
point is made into the feeding point, and the central conductor 8a of the coaxial cable 8 is connected. 
The electrical length between the end 6b of the radial plate 6 and the 6c may be the half-wave length, 
and the base material 10 which is supporting the center section 6a may be a conductor, and may be an 
insulator. The fractional bandwidth of the well-known example of this dnavvin^7_is a little less than 10%, 
and although the gain is almost the same as the well-known example of drawing 6, it is going up a little. 
The radial direction of an electric wave also of the antenna of the well-known example of this drawing 
7Js like the arrow Z. That is, both the well-known examples of di^OQiJLand drawjng 7 are the 
directional antennas of only an one way. 
[0004] 

[Problem to be solved by the invention]The band characteristic is 3 to 10% (when it is VSWR2.0), and 
each of ^drawsrLiJLshown above and well-known examples shown in ciravvin^? has it. [ comparatively 
narrow ] The width dimension of an antenna system is set to 20-30 mm also with 2.45 GHz bands, and 
is comparatively thick. In a frequency band lower than it, it becomes still thicker, the time of including 
this in a mobile wireless machine, when the width dimension of the antenna system was large — the 
apparatus whole — a large size — Oshige quantification is carried out. If it includes in the walkie-talkie 
for base stations, content volume will become large, and the danger of producing dew inside or 
receiving snow damage outside becomes large for the respiration by a temperature gradient with the 
exterior. Said two kinds of well-known examples [ each of] has unidirectional directivity, must receive 
restrictions in respect of a use, or must form two antennas to one walkie-talkie. Moreover, as the 
whole antenna system, there are many component-parts mark and they are a large size, Ryo Oshige, 
and a high cost. In view of an above-mentioned situation, it succeeds in this invention, and there are 
few component-parts mark and they are a super-thin type, It is lightweight, a manufacturing cost is 
cheap, and moreover it has a wide band characteristic, and moreover it is easy to respond to change of 
using frequency, and is going to provide an antenna system which has lighting-protection nature 
theoretically, and a constitution method for the same. 
[0005] 

[Means for solving problem]In order to attain the aforementioned purpose, this invention constitutes 
the slot type bowtie antenna of a newly created special structure. As the preliminary explanation, a 
"slot type bowtie antenna" is described briefly, referring to drawing 8. Drawing 8 (A) is a most popular 
and fundamental dipole antenna. The figure (B) is the bowtie antenna which improved this. This is also 
a publicly known antenna, for example, "It is an antenna which consists of a lead with two hard 
triangular shape or a triangular flat metal plate, arranges like a bow tie, and let the crevice between the 
vertices of two triangles be the feeding point" is said to the McGraw-Hill technology term great 
dictionary of 

[0006]Next, the case where these antennas are slot-ized is considered, in itself [ slot antenna ], it is 
publicly known technology, for example, is explained to the antenna engineering handbook of the 
Ohm-Sha ** as "the antenna which has a relation of ****." That is, the remaining components that 
cut out the antenna element from the metal plate are made to function as an antenna, and the antenna 
with which drawing ; 8 (C) slot-ized the dipole antenna of the figure (A), and drawing 8 CD) are the 
antennas which slot-ized the bowtie antenna of the figure (B). However, it may not always clip literally 
and may fabricate in "the clipped form" from the beginning. About the slot type bowtie antenna shown 
in drawing 3 (D), if the axes of symmetry X and Y are assumed, this clipping hole is making six-side 
type. That is, it consists of two symmetrical vertical sides and four radiate sides centering on the 
intersection of (**) X and a Y-axis about the Y-axis of the (b) left and the right, and these six sides are 
all symmetrical about the X-axis, and symmetrical also about a Y-axis. In this invention, Claims and an 
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embodiment are expressed for convenience bearing in mind the basic shape of this di:a^1n^8_(D). 
However, the view of symmetrical parts of drawing, 8, (D) may be intentionally formed in asymmetry a 
little as a modification of a bowtie antenna. For example, if a linear shape edge is incurvated slightly or 
parallel and symmetry are slightly put out of order, alignment may shift, a tuning frequency belt may 
spread and it may be rather convenient. Thus, even if it changes within limits which are commonly used 
at the application time of this invention, or are considered easily, it shall belong to technical scope of 
this invention. 

[0007]This invention utilizes "the passive element combined by the magnetic current" by using as a 
parent the slot type bowtie antenna explained to drawiQiL8^(D) shown above. The above-mentioned 
magnetic current is a temporary construction operation factor for analyzing the operation of a slot 
antenna scientifically rather than calling it the thing of the actual existence which had existence 
checked directly. For example, the header entry a "magnetic-current wave formation antenna" is 
provided in the Ohm-Sha ** antenna engineering handbook, and ", in the micro strip antenna which 
uses an open type flat-surface revolution resonator as a radiator, the magnetic current has influenced 
radiation" is said. 

[0008]Based on the principle explained above, the composition of the invention method concerning 
Claim 1, Are parallel to a Y-axis respectively on the field of a planate metal plate supposing 
rectangular-coordinates axis X-Y, Are as symmetrical as two symmetrical sides also about a Y-axis 
also about the X-axis about symmetry and a Y-axis respectively about the X-axis, While removing the 
bowtie antenna form formed of six sides with four sides arranged at the form radiately similar about an 
origin of coordinates, In the method of constituting the slot type bowtie antenna which you made it 
symmetrically located about the X-axis, and provided the one feeding point at a time on [ of said four 
sides of radials ] two sides, The passive element of form similar to the shape of a strip of paper or this 
which is insulated in direct current and combined by the magnetic current in high frequency to said 
metal plate is allocated almost in parallel with a Y-axis. The metal plate of one sheet which forms the 
slot type bowtie antenna according to the invention method of Claim 1 explained above, It has 
broadband nature by two antenna elements slightly as one passive element added to this, Since the 
antenna system which has bidirectional directivity by high gain can be constituted from low cost and 
said two antenna elements are moreover only used, it is easily possible to consider it as a super-thin 
type intrinsically. 

[0009]While the composition of the invention method concerning Claim 2 connects the central 
conductor of a coaxial cable to one of the two of said two feeding points in addition to constituent 
features of the invention method of said Claim 1, By connecting the outer conductor of said coaxial 
cable to another side of this 2 place feeding point, and installing a passive element in it via an electrical 
insulation board at the form over which the plate surface of said metal plate builds the portion removed 
by six-side type, The impedance match of said coaxial cable and a slot type bowtie antenna is 
performed. According to the invention method of Claim 2 explained above, the bowtie antenna which is 
a balanced type antenna element, and the coaxial cable which is unbalanced cables are directly 
connectable. That is, there is no necessity of making balanced - disequilibrium exchanger (Balun) 
intervening, and the leak of an unbalanced current is not produced. 

[0010]The composition of the invention method concerning Claim 3 is added to constituent features of 
the invention method of said Claim 1 or Claim 2, Tuning frequency is finely tuned by adjusting tuning 
frequency and/or controlling Y shaft-orientations linear dimension of the above-mentioned passive 
element by making an X axial direction carry out parallel translation of said passive element. According 
to the invention method of Claim 3 explained above, the equipment which mass-produces the slot type 
bowtie antenna element of the same specification, or is mass-produced is prepared, the position and 
length of a passive element with which this is equipped can be controlled, and it can respond to change 
of using frequency. 

[0011]the composition of the invention method concerning Claim 4 — constituent features of the 
invention method of said Claim 1 or Claim 2 — in addition, the width of a tuning frequency zone is 
adjusted by controlling the width dimension of the X axial direction of said passive element The 
bandwidth of tuning frequency can be adjusted by changing the width dimension of the passive element 
which is an additional component member, without changing the slot type bowtie antenna element 
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which is a main component according to the invention method of Claim 4 explained above. When an 
antenna system maker makes such an effect adapted for the performance specifications given from a 
radio equipment maker and it mass-produces, it is large. [ of practical value ] 

[0012]While in addition to constituent features of the invention method of said Claim 1 or Claim 3 the 
composition of the invention method concerning Claim 5 carries out connection conduction of each of 
one pair of conductors of an unbalanced cable in direct current and acquires the lightning effect at said 
two feeding points, The leak of an unbalanced current is prevented by setting the area of the 
aforementioned metal plate as an appropriate value, without using balanced - disequilibrium exchanger. 
Since an unbalanced cable (for example, coaxial cable) is connected in direct current to a metal plate 
according to the invention method of Claim 5 explained above, the outgoing end of a high frequency 
circuit will be dropped on a ground, and the lightning effect (generally called the measure against an 
indirect lightning stroke) is acquired. Moreover, between the two feeding points when this unbalanced 
cable is connected, there is proper impedance (for example, 50ohms) about using frequency, and it 
functions good as an antenna. There is no possibility of moreover producing the gain reduction which 
does not need to form balanced - unbalance converter (Balun) and is based on the leak of an 
unbalanced current. 

[0013]The composition of the invention method concerning Claim 6 is added to constituent features of 
the invention method of said Claim 1 thru/or Claim 5, While forming in the field of one side of said 
substrate the non-conducting zone of six which function as slot type bowtie antenna side type using 
the technique of making the substrate in which the metaled thin layer was formed to both sides main 
raw material, and forming a print pattern, The conductive pattern which functions as a passive element, 
and the microstrip line equivalent to a coaxial cable are formed in the field of another side of the 
above-mentioned substrate. According to the invention method of Claim 6 explained above, the slot 
type bowtie antenna concerning this invention can be mass-produced by low cost using the processing 
technology of a printed circuit board. Since the antenna element which moreover constitutes the 
manufactured slot type bowtie antenna has adhered to the substrate, even if long term use is carried 
out or it drops accidentally, there is no possibility that antenna performance may change, and it excels 
in endurance. 

[0014]The composition of the invention equipment concerning Claim 7 sets an axis of symmetry as the 
above-mentioned axes X and Y in the field of a planate metal plate supposing the rectangular- 
coordinates axes X and Y, In the slot type bowtie antenna from which the portion of the six-side form 
of the form where the triangle of two pieces is located in a line with the X axial direction was clipped, A 
conductive component with long and slender form which estranged from the aforementioned Y-axis 
and was similar to a Y-axis and parallel at the shape of a strip of paper thru/or this, The part which is 
insulated in direct current to said metal plate, is combined, and is arranged by the magnetic current in 
high frequency, and is distant from a Y-axis rather than the conductive member of the shape of said 
strip of paper is made to counter Y shaft orientations, and the two feeding points are provided in it. 
Since it is the easy composition which uses a slot type bowtie antenna element and a strip- 
of-paper-like passive element as a main component according to the invention equipment of Claim 7 
explained above, it can constitute from low cost, and moreover, a tuning frequency belt is large, it has 
bidirectional directivity, and antenna gain is high at a super-thin type and a light weight. 
[0015]The composition of the invention equipment concerning Claim 8 is added to constituent features 
of the bowtie antenna indicated to said Claim 7, When it sees from Z shaft orientations which the 
plate-like member of electric insulation is attached on the aforementioned metal plate, and said strip- 
of-paper-like conductive member is attached on the above-mentioned electric insulation component, 
and intersect perpendicularly with said X and a Y-axis, The above-mentioned conductive member has 
a form over which the top for a six-side type cutout portion was built, and has the structure of 
functioning as a passive element. According to the invention equipment of Claim 8 explained above, by 
an easy structure. To "the metal plate which is a slot type bowtie antenna element", can position 
certainly the strip-of-paper-like conductive member which is a passive element, can equip with it, and, 
moreover, a slot type bowtie antenna element, A passive element is insulated in direct current, and it is 
combined by the magnetic current, and a desired antenna function is exhibited. 

[0016]In addition to constituent features of said Claim 7 or the invention equipment of Claim 8, the 
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composition of the invention equipment concerning Claim 9 receives each of said two feeding points, 
The central conductor and outer conductor of a coaxial cable are characterized by each thing [ 
connection conduction being carried out in direct current, and the above-mentioned coaxial cable 
being attached almost in parallel with said metal plate, and it being pulled out, and being equipped with 
the coaxial connector at the tip ]. Since a coaxial cable is connected and it is mostly pulled out along 
the same flat surface to the antenna element of a super-thin type according to the invention 
equipment of Claim 9 explained above, it is easy to install this antenna system or to connect with a 
high frequency circuit. And since the above-mentioned coaxial cable is equipped with the coaxial 
connector, the commercial-scene distributivity as an antenna system is good. That is, the wireless- 
radios machine maker which received supply of the antenna system constructs this promptly, certainly, 
and easily to a transmitter, and can connect. 

[0017]While the aforementioned strip-of-paper-like conductive member has composition movable to 
an X axial direction continuously or intermittently in addition to constituent features of said Claim 7 or 
the invention equipment of Claim 9, the composition of the invention equipment concerning Claim 10, 
The tuning frequency adjustment device made to move this strip-of-paper—like conductive member to 
an X axial direction continuously or intermittently is provided. According to the invention equipment of 
Claim 10 explained above, it is a strip-o-ppaper-like conductive member (by a very easy structure of 
carrying out parallel translation of the passive element, it can respond to change of using frequency.). In 
[ the mode of the frequency regulation by the above-mentioned parallel translation has two or more 
kinds, and ] an I . design manufacturing stage, Change the fixed position of the passive element to the 
slot type bowtie antenna element of one kind of specification, and the passive element of the antenna 
system which has various kinds of alignment performances and which could also obtain many products 
of specification, and, . was completed is made to slide, and what is called channel selection operation 
can also be closed if possible. The practical value of being able to close tuning frequency, if it is 
variable is great, without spoiling most strong points of a super^thin type. In this case, even if the 
accuracy of tuning frequency regulation is not high, since this invention equipment has a large tuning 
frequency zone essentially, practical fault is not produced. 

[0018]The composition of the invention equipment concerning Claim 1 1 is added to constituent 
features of said Claim 7 or the invention equipment of Claim 9, While using a printed circuit board as 
main component members and forming in the field of one of the two of this printed circuit board the 
conduction pattern removed in the slotted section of six-side type, The strip-of-papeiHike conduction 
pattern and the electric supply cable by a microstrip line are formed in the field of another side of this 
printed circuit board. According to the invention equipment of Claim 1 1 explained above, using 
effectively the technology about a publicly known printed circuit board, it is highly precise and, 
moreover, the new slot type bowtie antenna concerning this invention can be mass-produced by low 
cost. Since it has adhered to the substrate even if it is a metallic thin film, since main antenna 
elements moreover comprise a conduction pattern and a non-conduction part, even if it is protected 
by nature and carries out long term use, there is no possibility that the physical relationship between 
antenna elements may change, and it excels also in earthquake resistance or shock resistance. 
[0019] 

[Mode for carrying out the invention]Dnaw|^2_is an explanatory view of the slot type bowtie antenna 
used as the parent of this invention. That is, it is a detail view of drawing 8 (D) shown above, and is not 
an working example of this invention (it does not have composition indispensable to this invention). 
This slot type bowtie antenna is symmetrical also about a Y-axis also about the X-axis. Therefore, 
originally, although there are not the upper and lower sides and a distinction on either side, the name of 
the upper and lower sides and right and left is attached as follows on [ of explanation ] expedient. 
However, since this is a thing on expedient of explanation, it can also be mutually put in another way 
and can also be transformed on a X-Y coordinate plane. In short, the mark of the upper, lower, the left, 
the right, and X-Y does not necessarily limit the composition of this invention. The right-hand side 14a 
and the left side 14b are symmetrical also about symmetry and a Y-axis also about the X-axis, and it is 
parallel to perpendicularity, i.e., a Y-axis, in a figure. 14 d of upper left neighborhoods, and the lower 
right neighborhood 14e and 14 f of lower left neighborhoods incline the upper right neighborhood 14c in 
a form similar to the radiation centering on the origin of coordinates O, and the neighborhood of the 
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upper bottom of the neighborhood of symmetry, the left, and the right is symmetrical about a Y-axis 
about the X-axis. However, the word of the "symmetry" about the form of a bowtie antenna is for 
explaining a basic shape, and even if it changes asymmetrically slightly or changes nonlinear slightly, it 
belongs to technical scope of this invention. "It is whether it is small" the mind of "the range which 
does not change the meaning of an electricity-and-magnetism operation". [ above ] 
[0020]The six-side type portion of the solid color which attached and showed the mark 14 is the 
bowtie antenna which had the metal plate 13 pierced, i.e., the bowtie antenna of a slot type. However, it 
is the words and phrases for calculating an understanding of form that having been pierced was clipped, 
and the processing means for composition is not limited. Although the two feeding points 15a and 15b 
are allocated on the Y-axis in this explanatory view (drawing 2). it is allocated in the place which is 
distant from a Y-axis with the feeding point in the embodiment of this invention so that it may explain 
with reference to drawing 1 later. Although each of the central conductor 8a of the coaxial cable 8 and 
the outer conductor 8b is connected to each of said two feeding points 15a and 15b in the explanatory 
view of this drawing JL If not based on the composition peculiar to this invention later explained about 
drawing 1 1 it will be hard to perform connecting directly the coaxial cable 8 which is an unbalanced 
cable to the bowtie antenna which is a balanced antenna, and adjusting impedance. 
[0021]£LrawiniLJJs a typical perspective view showing the embodiment of this invention. About this 
drawing 1, a different point from drawing 2 shown above, i.e., the matter improved with the application 
of this invention, is described below. It is the feeding point in this embodiment that the marks 15c and 
15d were attached and shown, and it was made to estrange from a Y-axis and has countered Y shaft 
orientations. If it puts in another way, it is symmetrically allocated about the X-axis and connection 
conduction of the central conductor 8a and the outer conductor 8b of the coaxial cable 8 is carried 
out, respectively. The other end of the above-mentioned coaxial cable 8 is equipped with the coaxial 
connector 8c. Thereby, it can connect promptly, easily, and certainly to the high frequency circuit 
(outside of a figure) of wireless radios, and the antenna system of this embodiment can also be 
removed for check and adjustment. 

[0022]you make it located between said feeding points 15c and 15d and a Y-axis — the strip- 
of-paper-like metal plate 16 — this metal plate 16 is installed in the metal plate 13 via the electric 
insulation-like plate-like member 17, and is making a Y-axis and parallel. This metal plate 13 functions 
as a passive element. It may not be limited to metal in material science, but the "metal" of the 
aforementioned metal plate may be the mind of a conductive material, for example, may be carbon, and 
may be electroconductive plastics. Although the aforementioned passive element is a publicly known 
antenna element called a non-magnetizing element, by conventional technology, functions, such as 
control, an impedance match, etc. of the tuning frequency regulation and tuning frequency bandwidth 
which could not be expected (detailed after-mentioned), are demonstrated by different composition 
from a conventional example in this invention. As a matter which can be understood easily, there are 
few (a) component-parts mark, they comprise composition currently expressed by this drawing 1 small 
and lightweight, and especially constitute in a super^thin type. 

(b) the component part whole currently drawn on this figure since the coaxial cable 8 is pulled out 
almost in parallel with the metal plate 13 — about — it is settled in the X-Y flat surface, and be 
convenient to connection with a wireless-radios machine and the antenna pillar (all outside of a figure) 
of a base station. 

(c) Structure is easy, there are few component-parts mark, and a manufacturing cost be cheap. 

(d) Since connection conduction of the central conductor 8a and the outer conductor 8b of the coaxial 
cable 8 is carried out in direct current to the metal plate 13, it is the structure which the measure 
against an indirect lightning stroke completed essentially, and having-lighting-protection nature ** is 
mentioned. 

[0023]In order to consider the relation of the composition of slot type bowtie antenna equipment and 
the function concerning this embodiment, when the passive element 16 is removed from the 
composition of this <Jr3yvifl,K J and VSWR is measured in 1.5 GHz - the 3.5-GHz range using the coaxial 
connector 8c, it is as drawing 3 . In the state where there is no aforementioned passive element (strip- 
of-paper-like metal plate) 16, practical use cannot be presented in the frequency used for mobile radio, 
such as a cellular phone, and the frequency used for the cordless making of various electronic 
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equipment so that I may be understood from this drawjng,3. And as shown in drawing 1, when the 
passive element 16 was attached via the electric insulating plate 17 and VSWR was measured, as 
shown in the data 2 of d?^vv|ng^4, VSWR1.07 and the wide band characteristic of 16.3% (it is about 400 
MHz at VSWR2.0) of the fractional bandwidth were acquired at 2.45 GHz. Thus, although it is an 
experimental fact to have done the prominent effect so and it is not theoretical yet solved thoroughly, 
it is thought that it is based on an impedance match operation and a transformer operation of the 
passive element 16. When parallel translation of the electric insulating plate 17 and the passive element 
16 of dmwlng_L was carried out in the direction made to approach a Y-axis, as it was shown in the data 
1 of drawing 4. it moves to the one where tuning frequency is lower, and if parallel translation is carried 
out in the direction separated from a Y-axis, it will move to the one where tuning frequency is higher 
like the data 3 and the data 4. 

[0024]Although a graphic display is omitted, if tuning frequency can be tuned finely and the width 
dimension of this passive element 16 is made large by changing the size of the length of said passive 
element 1 6, the width of a tuning frequency zone will become large, and if a width dimension is 
narrowed, tuning frequency bandwidth will become narrow. In the monotonous antenna of the 
conventional example illustrated to dx^awin^JLand drawing 7. based on the frequency given as 
performance specification, it had to design and manufacture so that this might be suited. Therefore, 
when the using frequency belt was changed, it had to become redo from the design, the production 
facility also had to be changed substantially, and the unfinished product (half-finished products) did not 
have few cases where it could not but discard. According to this invention, it can respond to using 
frequency change by mass-producing the metal plate 13 which formed the slot type bowtie antenna 14, 
and the passive element 16 provided with the electric insulating plate 17, and changing the attaching 
position of this passive element 16. Although a graphic display is omitted, if it constitutes so that an X 
axial direction can carry out parallel translation of the passive element, it is possible to make it align 
with the frequency of various sorts with the same slot type bowtie antenna equipment. It may be the 
structure of performing the above-mentioned parallel translation continuously, and may be the 
structure performed intermittently. 

[0025]In [ although it is very convenient like the embodiment of drawing 1 to pull out the coaxial cable 
8 in parallel from a plate-like antenna element in many cases ] conventional technology, The bowtie 
antenna which is a balanced antenna, and the coaxial cable which is unbalanced cables could not be 
connected directly, but balanced - unbalance converter (Balun) had to be formed. However, the 
peculiar resonance characteristic which the bowtie antenna 14 has if the passive element 16 is formed 
with the application of this invention, Since the peculiar resonance characteristic which the passive 
element 16 has influences each other mutually via the magnetic current and "the metal plate which 
had the bowtie antenna pierced" functions as a ground plate, an impedance match is performed 
comparatively easily and the leak of an unbalanced current is prevented. A wide band characteristic 
which was described previously is acquired by combining with the interaction through the 
aforementioned magnetic current, and making the feeding points 15c and 15d estrange from a Y-axis. 
[0026](Refer to drawing; 1) In order to consider the radiation directional characteristics of the slot type 
bowtie antenna equipment of this embodiment, the arrow Z by the side of the passive element 16 and 
arrow Z' by the side of the metal plate 13 are defined about the Z-axis. drawing 5 shows the radiation 
directional characteristics of this embodiment — (A) — a level face pattern — (B) expresses the 
relation between a level face pattern, and X and a Y-axis, (C) expresses a vertical face pattern, and (D) 
expresses the relation between a vertical face pattern, and Y and the Z-axis, respectively. The size of 
the metal plate 13 of this working example is 65 mm in 75 mm and Y shaft orientations at an X axial 
direction, and the function as a ground plate also serves as it while this metal plate 13 has the slot type 
bowtie antenna 14 dug. In the level face pattern shown in drawing 5 (A), it has the bidirectional 
directivity of the ellipse emitted in the Z direction and the direction of Z' of an opposite hand of the 
side in which the passive element is located to the metal plate 13. Although there is a difference of 
maximum gain of 1 dB in a Z direction and the direction of Z', high gain is shown in the both directions 
of Z and Z'. (C) The vertical face pattern shown in the figure shows high gain similarly to the both 
directions of Z and Z'. 

[0027]Next, dj^wingJLis used and a different working example from this is described. A printed circuit 
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board almost of the same shape as the metal plate 13 is considered. A metal membrane is provided in 
the field of the above-mentioned printed circuit board bottom, and the slot type bowtie antenna 14 is 
formed with the etching technique. The form of the passive element 16 and the conduction pattern of a 
size are formed in the field of the above-mentioned printed circuit board upper part by a publicly 
known print means. According to such a means, highly precise this invention equipment can be 
mass-produced by low cost using the technology about a publicly known printed circuit board. The 
cable for electric supply can consist of high degree of accuracy and low cost as follows. That is, 8 d of 
coaxial connectors shown with the imaginary line are allocated, and the outer-conductor contact 
button is connected to the conduction pattern (equivalent to the metal plate 13) provided in the lower 
surface of the substrate. The microstrip line equivalent to the central conductor 8a of a graphic display 
is provided in the field of said substrate upper part. In detail the microstrip line from near the central 
conductor contact button of 8 d of coaxial connectors to the feeding point 15c, While a conduction 
pattern constitutes and carrying out connection conduction of the end of one of the two of the above- 
mentioned microstrip line at the central conductor contact button of 8 d of coaxial connectors, 
connection conduction of the end of another side of this micro stripe is carried out at the feeding point 
15c (the next describes the concrete structure of connection conduction). Since said microstrip line is 
formed in the upside surface of a substrate, it counters "the conduction pattern equivalent to the 
metal plate 13" of this substrate lower surface on both sides of the electrical insulation board of a 
substrate, and achieves the function as an electric supply cable. However, since a microstrip line is 
located in the upside surface of a substrate and the feeding point 15c is similarly located in a lower 
surface, for connecting both, a through hole is dug to a substrate and it connects by soldering etc. This 
technique is used widely [ it is publicly known and ]. 
[0028] 

[Effect of the Invention]If clear [ its composition and operation ], as it mentioned the embodiment of 
this invention above, and it closed, The metal plate of one sheet which forms the slot type bowtie 
antenna according to the invention method of Claim 1, It has broadband nature by two antenna 
elements slightly as one passive element added to this, Since the antenna system which has 
bidirectional directivity by high gain can be constituted from low cost and said two antenna elements 
are moreover only used, it is easily possible to consider it as a super-thin type intrinsically. According 
to the invention method of Claim 2, the bowtie antenna which is a balanced type antenna element, and 
the coaxial cable which is unbalanced cables are directly connectable. That is, even if it does not form 
balanced - unbalance converter, the leak of an unbalanced current is not produced. According to the 
invention method of Claim 3, the equipment which mass-produces the slot type bowtie antenna 
element of the same specification, or is mass-produced is prepared, the position and length of a 
passive element with which this is equipped can be controlled, and it can respond to change of using 
frequency. The bandwidth of tuning frequency can be adjusted by changing the width dimension of the 
passive element which is an additional component member, without changing the slot type bowtie 
antenna element which is a main component according to the invention method of Claim 4. When an 
antenna system maker makes such an effect adapted for the performance clue origin given from a radio 
equipment maker and it mass-produces, it is large. [ of practical value ] Since an unbalanced cable (for 
example, coaxial cable) is connected in direct current to a metal plate according to the invention 
method of Claim 5, the outgoing end of a high frequency circuit will be dropped on a ground, and the 
lightning effect (generally called the measure against an indirect lightning stroke) is acquired. Moreover, 
between the two feeding points when this unbalanced cable is connected, there is proper impedance 
(for example, 50ohms) about using frequency, and it functions good as an antenna. There is no 
possibility of moreover producing the gain reduction which does not need to form balanced - unbalance 
converter (Balun) and is based on the leak of an unbalanced current. According to the invention 
method of Claim 6, the slot type bowtie antenna concerning this invention can be mass-produced by 
low cost using the processing technology of a printed circuit board. Since the antenna element which 
moreover constitutes the manufactured slot type bowtie antenna has adhered to the substrate, even if 
long term use is carried out or it carries out incorrect pine there is no possibility 

that antenna performance may change, and it excels in endurance. 

[0029]Since it is the easy composition which uses a slot type bowtie antenna element and a strip- 
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of-paper-like passive element as a main component according to the invention equipment of Claim 7, it 
can constitute from low cost, and moreover, a tuning frequency belt is large, it has bidirectional 
directivity, and antenna gain is high at a super-thin type and a light weight. According to the invention 
equipment of Claim 8, the strip-of-paper-like conductive member which is a passive element by an 
easy structure, To "the metal plate which is a slot type bowtie antenna element", it can position 
certainly, and can equip, and, moreover, a slot type bowtie antenna element and a passive element are 
insulated in direct current, and it is combined by the magnetic current, and a desired antenna function 
is exhibited. Since a coaxial cable is connected and it is mostly pulled out along the same flat surface 
to the antenna element of a super-thin type according to the invention equipment of Claim 9, it is easy 
to install this antenna system or to connect with a high frequency circuit. And since the above- 
mentioned coaxial cable is equipped with the coaxial connector, the commercial-scene distributivity as 
an antenna system is good. That is, the wireless-radios machine maker which received supply of the 
antenna system constructs this promptly, certainly, and easily to a transmitter, and can connect. 
According to the invention equipment of Claim 10, it is a strip-o-ppaper-like conductive member (by a 
very easy structure of carrying out parallel translation of the passive element, it can respond to change 
of using frequency.). In [ the mode of the frequency regulation by the above-mentioned parallel 
translation has two or more kinds, and ] an I . design manufacturing stage, Change the fixed position of 
the passive element to the slot type bowtie antenna element of one kind of specification, and the 
passive element of the antenna system which has various kinds of alignment performances and which 
could also obtain many products of specification, and, . was completed is made to slide, and what is 
called channel selection operation can also be closed if possible. The practical value of being able to 
close tuning frequency, if it is variable is great, without spoiling most strong points of a super-thin type. 
In this case, even if the accuracy of tuning frequency regulation is not high, since this invention 
equipment has a large tuning frequency zone essentially, practical fault is not produced. According to 
the invention equipment of Claim 1 1, using effectively the technology about a publicly known printed 
circuit board, it is highly precise and, moreover, the new slot type bowtie antenna concerning this 
invention can be mass-produced by low cost. Since it has adhered to the substrate even if it is a 
metallic thin film, since main antenna elements moreover comprise a conduction pattern, even if it is 
protected by nature and carries out long term use, there is no possibility that the physical relationship 
between antenna elements may change, and it excels also in earthquake resistance or shock 
resistance. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Prawin^.ljlt is the perspective view which drew one embodiment of this invention equipment typically. 
LQr.gMrM..?iIt is a front view of the slot type bowtie antenna used as the parent of this invention 
equipment. 

[Drawing 3 lit is the VSWR chart which removed and measured the passive element from the 
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embodiment of drawing...!. 

LBnMiLl^iLJIt is a VSWR chart in four examples of the embodiment of this invention. 

[Drawing EQlt is the level face pattern and vertical face pattern showing the antenna gain in one 

embodiment of this invention. 

[Drawing 8llt is the side view and perspective view showing the conventional example of a flat antenna 
with a light reflector. 

[Drawing 7] It is the different side view and perspective view of a conventional example from drawing 8 
shown above. 

[Drawing SlThev are various kinds of publicly known antenna type figures shown in order to explain a 
slot type bowtie antenna. 
[Explanations of letters or numerals] 

4 [ — A central conductor, 8b / — An outer conductor, 8c 8d / — A coaxial connector, 11 / — A 
reverse F antenna, 13 / — A metal plate, 14 / — A slot type bowtie antenna, 15a, 15b, 15c 15d / — 
The feeding point, 16 / — A passive element, 17 / — Electric insulating plate. ] — A light reflector, 5 
— A radial plate, 8 — A coaxial cable, 8a 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Written Amendment] 
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[Amendment 1] 

[Document to be Amended]DRAWINGS 
[Item(s) to be Amen ded]]3rawi J2gj5 
[Method of Amendment]Change 
[Proposed Amendment] 
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6 © 5Mi *fttc J; * £ , ^ 'J > HHE ©*m«« * WB 
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[ 0 0 14] li*3f 7 Kffc£&fl!4gE©#f3tt. 
©£^©Mi£ii3£l£1&WlX, Y££I1eU _hia<D!a 

•CC > £fi£© 6 i2^*©»**tf0J 0 ttamfc X P 9 h a# 10 

^ y $rt £ w (c . s»tfea <, * o c rac mm u tcttmom 

s ft . ]s s ?fi w t c i ±s*c ts& s n-c bb s n-c *j *) , 
mJMttoM&itttJ: *j YifcfriMEJ'ifcN 

sssffs, ust'. is^A h-c#fltr*ci*s 20 

L/. 7>^**Jfli5»#t*. 

[ 0 0 1 5 ] zk&ms t£%&wQ&m.<D$tmt. mm$ 
teW#G>± oc a a $ n/c (t *c <, » r , sa^F 

[ 0 0 16] IS*3S9 Kf&£M4QK©4ltajttt. nsfn 
Was«>ft«jS[^*i*t*(i*tbT. mis*— ?'^© 40 

^£3^1/^3 I &S£^C^£©TT. c«dt>?-*-MI 
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i;^£, jSlttVittt (llfiiifftWWiaw 
^r^^^^g]^fi^^s:ffc^^T, #fi<9Diaifli 

[ 0 0 1 s ] n#j0 1 1 (cfj&&AmAK>ttJD^. ma 

£^#^£f^o I^±KW9!OfcSll*fll 14>£9!ttB 

D f #js»£ , t?ft&3n£>© s c 1 #ptt©?f sr* or t> 

BBft ffl r fc T > ^Sft^ 1 PMAHStf t T 

nm<, tin. ■ttttt«f«»ttK:*>fMvct*«. 

[ 0 0 19] 

[^B^<7>^*fe©ffM] 92 tit, *«i©fl#iJQc&^a 
? ha#-5*-/7>^^©attflBI'C**o ^W^*>, 15 

m<oms (d> ojwc*-;!:, *a«flfl^!diffi , ci* 

r*>Y4itCHU % CfcS*fft % CA-6o Sl-^^C, **. ±T, 

&e©E8ii*anr»©T?*4^ »Mi©*saLb, tir©* 
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?rC&-i> e c±i2i 1 4 ci^ElS 14(1, fccfctfaT 
0. # 0 WT^^©^^^ rWftj ©Hit, 10 

*>*>. aC; h3K>«K$3HT fcKi/, 
fT *s ggfen ft ±jMW*)te*tife±li. IfStt<MIB * 
£ ft at>0>tfl- ETC * -3 f , m ft A© fc]X#£& £ 

2 ©^m ft* . pfia 2 Uf©*tfSj£ 15a, 15b© 

- $ &effiftK#ti t. r ^ > t- - $r > x £ fi^ $ 

incite, HI tMt*t:»KSfflT£*£i3i*4*G># 
[ 0 0 2 1 ] m 1 Si, 

mftmvfc&o %m 1 tw^r, nfe©iBi2 tm&& 

tttCtoW&iMjSmb-^. Y*fefr£*Bll$ii'£. Yls 

*i*iK*h*ii/X<f»*o Mrnt*xwi(cBiibT:**BitcE 

[ 0 0 2 2] MBftftS 15c. I5di Y4ft£©H(C 

{mvL'&x. fiH^MMEi ec©»i etit, 
w*w(cAjpi{ciii*3nr. jSMfntoit'Aot, 
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-£t*o ©r m^-vfo& $K k * i * r« abm 

*fc r , «E*t*rfirteTfto»& 

r. 

( b > rasi*-- ^ sushis 1 3tet?¥w:?iftffl 
$ u x b * & <ew . tB a *tt r ^ * flbatt ^ fW , 
tsarx-YWiF^tcfta^^t-r, mamoiM-^, K 
JM©r>?+tt (t*rhtig^) t©*Stt(csf»T 

ScSffit^tri. 5GHZ-3. SGHzWCVSW 

£5i<:, 1 7«r/rU^S*&®S : i 1 1 6«:WiDftW 

tc. £. 4 5GHJTTVSWR 1 . 1)7, *t#W 1 6 - 
3% (VSWR2. 0-CW400MHZ) ©JlSSKWtt 
3&«fll 6^lfco C ©J: ^ tcii^f^^^ i^fcCi 

iinfci^i^i+ie^, YlA^^^i*^ 

[ 0 0 2 4] B*S**IBT*iW, BVSBai^K^ 1 6<?> 
S t/ fc«*«© flS T > f* + CC to l - *C t* , ttffeft #« i b 
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*fc*«tc£*.totiftM". tt&Ofi <«Wfc> t£^*fl 

L/cm^t, ttatftfKft? 1 6 0>BRI1f5^^^:^ £ C t 

r ^ ^^Sic =t: ^ r ^^M^mp $ & c i 

# *i as t? * & . ijawtr w * w *i s & ^ iftfi t? 
[ o 025] ii <r>mm^M>x . mis tr-yn s 

«U£»£rf3H»a», It, ^-mr>r- 

^R^^S (Balun) fcfiWtotfft&fta^&o 

miXf i e^fotc^ii^i^t^. Kit 
[0026] mi «r> c©39wpjs©* o ? 

isic-o^ f; , SgSi^^l 6fliJ©^£pZ 1 3 

(A) tiA^ifr'f (B>t**T 
{ D) fc*SM^*->£Y, 2tt£©nffi 

-en^-^urt^o c©sm^ % #Ji&i3© 

-*ifrPXtf£l*K:7 5 mm. Yss^^6 5 mnrcfc^ 
r. £©£Ji&l 3tiAn* ti£#*W7>^+i 4 

05 (A) K7fiUt<:ttWt*->K-to^\t, 

^mw.i 3tctfOTiiWM**tfH«uri*&«©z# 

*©K*t«©2' #w±Kfl*«*F]!I$©;K* 
IdB^iii^^ 2, Z' ©H^FfttClS^JfitTSO 

[o 02 7] ycicig i &mmux, cftiiw^M 
^t*4o _tta^u > hiifl^Tlif©BitcftJM£6: 
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^KKJ^C^^&o ±1BVU> hSt£©±#J©ffl 
l&f-t, £ffi©TflBfflKBttffc»»^*--> 

C 8 ttra^lWtt^ > o BIE-? <f ? o 

x h 'j ? v^w >ttiw©±fflifflf£j&si£jTEv&© 

(r » 4<9tT'. PNf4#^ , r tilt ISK X JU - JEft— )l 
[ 0 0 2 8] 

flJt • ftJi 4^ 6 Sift 5 U» ft: £ ^ (C . Ig^c3i 1 © 
^Ife^^P^i, cnKftJOUfc 1 WWW&S*Ti 

X h ^'li^f ^Ci jftif * . hfi> h . H«iia 2 Hi© 7 > -7 
t ^flf -S K pJg^ *C* ^>o 2 flP^ 0^^^ OC J; e t , 

£&<*C&4o Tftt>fe, ¥iSS-^^^S4iSrtift< 

40 -CTb^mist©fsin*tt;ft^o B*«3<ws9i^ 

r. iMH«ls©StlSK:*t!W*ct*i'ca* ( mqv 
»H ^^5>^^^oiti^^^nT^ c tic ct:^tr 
50 ^ ^> ^ a & n -s i±tes*7E*c o ^ t *a&A -r ^ * 
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# ^ * ^ r > + ^ i s we©#t» t * 

3f 8©#W3*Seie,J:£±. flB*ar*fiiej: ^r. Iti&« 

r > 7 s ^ a&^c * 4 £jg ^ j jc *t §ss tc itm *fc«> o 

re *£©T', r > £ u T©ni*MfeateAifti*o 
u: «£<££, j&fllttttwtttt <*#&«^*5RT#tt£'ti 
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[B4] -*SW«3IISHE*©4«(C**W4VSWRE|* 
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to«tcwiaiai*cA4o 

[07 ] Blft©06 iP^^St^^'PJfflfife^^M 
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